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AMENDMENTS TO THE CLAIMS 

1 . (Currently Amended) A method for cleaning internal channels in an article, said 
method comprising: 

providing an article, said article comprising at least one internal channel comprising 
at least one inlet port and at least one outlet port; 

providing a cleaning apparatus, said apparatus comprising 

a cleaning fluid, 

a reservoir containing said cleaning fluid, said reservoir comprising 
an interface shaped to allow a fluid-tight connecti on between said reservoir 
and said articl e adaptod to accommodate attachment of said rooorvoir to said 
article, said interface comprising an orifice to allow fluid communication 
between said reservoir and said at least one internal channel of said article, 
s ^id reservoir further comprising a cleaning fl uid inlet connected to a source 
nf said cleaning fluid, and a cleaning fluid outle t to expel excess cleaning 
fluid; 

a transmitter of vibrational energy projecting into said reservoir, said 
transmitter comprising a transmitter tip, and 

a source of vibrational energy coupled to said transmitter, said 
vibrational energy comprising a frequency and a wavelength; and 

attaching said article to said apparatus at said imerface^and 

flowing said cleaning fluid from said fluid source through s aid reservoir and said at 

least one internal channel of said article, and out through said c leaning fluid outlet; and 

transmitting vibrational energy from said source of vibrational energy through said 
transmitter to said article. 



2. (Canceled) 
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3. (Currently Amended) The method of claim 2 1, wherein transmitting comprises 
transmitting vibrational energy wherein said frequency is at least about 100 Hz. 

4. (Original) The method of claim 3, wherein said frequency is at least about 10 kHz, 

5. (Currently Amended) The method of claim a 1 , wherein said source of vibrational 
energy is tunable. 

6. (Currently Amended) The method of claim 2 L further comprising adjusting at least 
one of 

a. an energy transmission distance extending from said transmitter tip to 
a desired reference point on said article, and 

b. said frequency of said vibrational energy, 

according to the equation d - nX/4, where d is said energy transmission distance, X. is said 
wavelength, and n [[=]] 1,3,5,7^, is a number having a value selected from the ftroup 
consisting of the odd integers . 

7. (Canceled) 

8. (Currently Amended) The method of claim ? !, wherein said interface further 
comprises a manifold in fluid communication with said at least one internal channel of said 
article, and wherein flowing further comprises flowing said cleaning fluid through said 
manifold to direct said fluid into said at least one inlet port of said at least one internal 
channel and out of said at least one exit port of said at least one internal channel. 

9. (Original) The method of claim 1, wherein providing said article comprises providing 
a gas turbine engine component, said component comprising at least one internal channel, 
said at least one internal channel comprising at least one inlet port and at least one outlet 
port. 

10. (Original) The method of claim 9, wherein said component comprises a turbine 
blade. 
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1 1 . (Original) The method of claim 1 , wherein said cleaning fluid comprises a liquid. 

12. (Original) The method of claim 1 1 , wherein said fluid comprises water. 

13. (Original) The method of claim 1 1 , wherein said fluid further comprises a surfactant. 

14. (Original) The method of claim 11, wherein said liquid comprises at least one of an 
acid and a base. 

15. (Currently Amended) The method of claim 21, wherein said fluid further comprises 
abrasive solid particles. 

1 6. (Original) The method of claim 7, wherein providing said cleaning apparatus further 
comprises providing a fluid circulator coupled to said cleaning fluid outlet and said source of 
cleaning fluid, and wherein flowing comprises circulating said cleaning fluid. 

17. (Original) The method of claim 1, wherein said transmitter of said apparatus 
comprises a probe. 

18. (Original) The method of claim 1 7 wherein said transmitter of said apparatus 
comprises a horn. 

19. (Original) The method of claim 1, wherein said reservoir of said apparatus comprises 
a material that is substantially inert to said cleaning fluid. 

20. (Original) The method of claim 19, wherein said material comprises 
polytetrafluoroethylene- 

21 . (Currently Amended) A method for cleaning internal channels of a gas turbine engine 
component, comprising: 

providing a gas turbine engine component, said component comprising at least one 
internal channel, said at least one internal channel comprising at least one inlet port and at 
least one exit port; 

providing a cleaning apparatus, said apparatus comprising 
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a. a cleaning fluid comprising a liquid; 

b. a reservoir containing said fluid, said reservoir comprising 

i, an interface shaped to allow a fluid -tiftht connection 
between said reservoir and adaptod to aocommodato attachment of 
said rcGervoh-te said gas turbine engine component, said interface 
comprising a manifold adapted to allow fluid communication 
between said reservoir and said at least one internal channel of said 
engine component, 

ii. a cleaning fluid inlet connected to a source of said 
cleaning fluid, and 

Hi. a cleaning fluid outlet, 

c. a transmitter of vibrational energy projecting into said reservoir, 
said transmitter comprising a transmitter tip; and 

d. a source of vibrational energy coupled to said transmitter, said 
vibrational energy comprising a frequency and a wavelength; 

attaching said engine component to said apparatus at said interface; 

transmitting vibrational energy from said source of vibrational energy through said 
transmitter to said article; 

adjusting an energy transmission distance extending from said transmitter tip to a 
desired reference point on said article according to the equation d - nX/4, where d is said 
energy transmission distance, X is said wavelength, and n [1=3] 1,3,5,7,9,... is a numfrer 
having a value selected from the group consisti ng of the odd integers; and 

flowing said cleaning fluid from said fluid source through said reservoir and said at 
least one internal channel of said article, and out through said cleaning fluid outlet. 
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22. (Currently Amended) An apparatus for cleaning internal channels in an article said 
apparatus comprising: 

a cleaning fluid; 

a reservoir containing said cleaning fluid, said reservoir comprising an interface 
shaped to allow a fluid-tight connection be t ^n said reservoir and adapted to accommod ate 
attachment of said rosorvoir-te an article comprising at least one internal channel, said at 
least one channel comprising at least one inlet port and at least one exit port, said interface 
comprising an orifice to allow fluid communication between said reservoir and said at least 
one internal channel of said article, reservoir further comprising a cleaning fluid inlet 
connected to a source of said cleani ng fluid and a cleaning fluid outlet; 

a fluid circulator coupled to said source of sai d cleaning fluid: 

a transmitter of vibrational energy adjustably projecting into said reservoir; 

a source of vibrational energy coupled to said transmitter, said vibrational energy 
comprising a frequency and a wavelength. 

23. (Original) The apparatus of claim 22, wherein said fluid comprises a liquid. 

24. (Original) The apparatus of claim 23* wherein said fluid comprises water. 

25. (Original) The apparatus of claim 23, wherein said fluid further comprises a 
surfactant. 

26. (Original) The apparatus of claim 23, wherein said liquid comprises at least one of an 
acid and a base. 

27. (Original) The apparatus of claim 23, wherein said fluid further comprises abrasive 
solid particles. 

28. (Canceled) 

29. (Currently Amended) The apparatus of claim 22 3S, further comprising a fluid 
circulator coupled to said source of said cleaning fluid. 
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30. {Original) The apparatus of claim 29, wherein said circulator comprises a pump. 

3 1 . (Original) The apparatus of claim 22, wherein said interface further comprises a 
manifold to direct said fluid into said at least one inlet port of said at least one internal 
channel and out of said at least one exit port of said at least one internal channel. 

32. (Original) The apparatus of claim 22, wherein said frequency is at least about 100 
Hz. 

33. (Original) The apparatus of claim 32, wherein said frequency is at least 10 kHz. 

34. (Original) The apparatus of claim 22, wherein said source of vibrational energy is 
tunable. 

35 . (Original) The apparatus of claim 22, wherein said transmitter comprises a probe. 

36. (Original) The apparatus of claim 22, wherein said transmitter comprises a hom. 

37. (Original) The apparatus of claim 22, wherein said cavity comprises a material that is 
substantially inert to said cleaning fluid. 

38. (Original) The apparatus of claim 37, wherein said material is 
polytetrafluoroethylene- 

39. (Currently Amended) The apparatus of claim 22, wherein sai d interface ic adapted to 
acccrmmodntc attnrhmpnt rfw* resefwir tn nt loant on e article comprises at least one g as 
turbine engine component, said at least one component comprising at least one internal 
channel. 

40. (Original ) The apparatus of claim 39, wherein said at least one gas turbine engine 
component is a turbine blade. 

41 . (Currently Amended) An apparatus for cleaning internal channels of a gas turbine 
engine component, said apparatus comprising: 

a cleaning fluid comprising water; , 
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a reservoir containing said water, said reservoir comprising 

an interface shared to allow a fluid-tight connection between said reservoir; 
imd adaptcd to accommo d ate attachment efsaid reserve* tn a gas turbine 
engine component comprising at least one internal channel, said interface 
comprising an orifice to allow fluid communication between said reservoir 
and said at least one internal channel of said engine component, 

a cleaning fluid inlet connected to a source of said cleaning fluid, and 

a cleaning fluid outlet to expel excess cleaning fluid; 

a fluid circulator coupled to said source of said cleaning fluid; 

a transmitter of vibrational energy projecting into said reservoir, said transmitter 
comprising a transmitter tip; and 

a source of vibrational energy coupled to said transmitter, said vibrational energy 
comprising a frequency and a wavelength; 

wherein said transmitter is adjustably projecting into said reservoir to define an energy 
transmission distance, said energy transmission distance extending from said transmitter tip 
to a desired reference point on said article, and said energy transmission distance is related to 
said wavelength of said vibrational energy through the equation 

d = nX/4; 

where d is said energy transmission distance, X is said wavelength, and n [[=]] 
1 1 <S 7 0.. „ is a number having a value se vered from the group consisting of the odd 
integers . 
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